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I. Basis of the report 



With regard to the elements of the international application:* [ ! 

[~| the international application as origmally filed. 

\x\ the description, pages 1 and 2, as originally filed, 

pages , filed with -the demand, . 

pages 3-23, received on 1 February 2005 with the letter of 1 February 2005 

fx] declaims, pages , as originally filed, 

. pages , as amended (together with any statement) under Article 19, 

pages , filed with the demand, 

pages 24-26, received on 1 February 2005 with the letter of 1 February 2005 

[X] the drawings, pages 1-3, as originally filed, 

pages , filed with the demand, 

pages , received on . with the letter of 
I I the sequence listing part of the description: 

pages , as originally filed 

pages , filed with the demand 

pages , received on with tiie letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in 

which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I ^6 language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

r~| *e language of publication of the international application (under Rule 48.3(b)). 

I I language of the translation furnished for the purposes of international preliminary examination (under Rules 55 2 
and/or 55,3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in vwitten form. 

I I filed together witfi the international application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does riot go beyond the disclosure in the 
international application as filed has been furnished. 

I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished 

I I The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig. 

I I This report has been established as if (some of) the amendment^ had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Bo x (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in tliis 
report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70, 16 and 70. 1 7). 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 
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step or industrial applicability; citations 



1. Statement 

Novelty (N) 



Inventive step (IS) 



Claims 1-21 
Claims 

Claims 1-21 
Claims 

Industrial applicability (lA) claims 1-21 

Claims 



YES 

NO 

YES 

NO 

YES 

NO 



for the purpose of this 



2. Citations and explanations (Rule 70.7) 

r^ortf """^^ documents cited in the International Search Report have been considered 

a) US 4813494 

b) US 3568657 

c) AU 16544/95 

d) US 5699864 

e) US 6196088 

f) SU 586240 ' 



The subject matter of claims 1-21 is not obvious and meets the 
mventive step. 



requirements of Article 33(3) PCT with regard to 
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Vn. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 

There is no contmuity of disclosure bridging consecutive pages 2 (as originally filed) and 3 (filed 1 February 2005). 
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^-y'' are hereby incorporated by reference. No admission is made that any reference 
</\^ constitutes prior art. The discussion of the references states what their authors 



assert, and the applicants reserve the right to challenge the accuracy and 
pertinency of the cited documents. It will be clearly understood that, although a 
5 number of prior art publications are referred to herein, this reference does not 
constitute an admission that any of these documents form part of the common 
general knowledge in the art, in New Zealand or in any other country. 

It is acknowledged that the term 'comprise' may, under varying jurisdictions, be 
attributed with either an exclusive or an inclusive meaning. For the purpose of this 
10 specification, and unless othenA/ise noted, the term 'comprise' shall have an 
inclusive meaning - i.e. that it will be taken to mean an inclusion of not only the listed 
components it directly references, but also other non-specified components or 
elements. This rationale will also be used when the term 'comprised' or 'comprising' 
is used in relation to one or more steps in a method or process. 

15 It is an object of the present invention to address the foregoing problems or at least 
to provide the public with a useful choice. 

Further aspects and advantages of the present invention will become apparent from 
the ensuing description which is given by way of example only. 

DiSCLOSURE OF INVENTION 

20 According to one aspect of the present invention there is provided a propelled rod 
with at least two end conditions 

characterised in that 

the position of the end conditions can be reversed when required. 

According to another aspect of the present invention there is provided a drop 
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hammer assembly including a hammer configured with at least two end conditions 
characterised in that 

the position of the end conditions can be reversed when required. 

The term "propelled rod" in accordance with the present invention should be 
5 understood to mean an elongated shaft that is propelled toward a material in order 
to impart an impact. 

The propulsion of such a shaft can be provided by gravity or by an accelerating 
means, or by a combination of the two. 

In preferred embodiments, the propelled rod is an elongated shaft of either 
10 cylindrical or multi-faceted proportions that is able to be lifted in a substantially 
vertical direction prior to being released. 

In some embodiments, gravity is used to provide the propulsion required to impart a 
force to the ground beneath the shaft. 

In other embodiments, the propelled rod is also able to function in a direction away 
15 from the vertical, allowing it to break material that is above ground level. The 
^ introduction of an accelerating means allows the assembly to function without such 
a large reliance on gravity to propel the shaft toward the ground or material to be 
broken. 

In preferred embodiments the shaft is a hammer for use in a drop hammer 
20 assembly or device, and for ease of reference the shaft is hereafter referred to as a 
hammer, although this should not be seen to be limiting in any way. The hammer is 
housed in a hammer housing, the internal workings of which enables the hammer to 
be lifted and released to impart force to the ground below the hammer. 
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It should be appreciated that it is an advantage of the present invention that the 
propelled rod is directly impacting the material desired to be broken, it is not striking 
an Intermediate tool. This means that the system as a whole is simple and there are 
less moving parts to wear and fail over time. Each face can be reinforced, or built 
5 up after wear, and the hammers themselves can be replaced. 

In some embodiments, a connecting means is provided between the hammer 
housing and the upper end of the hammer. 

In preferred embodiments, the connecting means is able to undergo elastic 
deformation, thereby storing potential energy when being held in a tensioned state. 
10 When the hammer is at the peak of its vertical movement, the connecting means is 
extended to a tensioned position. When the hammer is released, the potential 
energy stored in the connecting means in the form of tension is released and the 
hammer is accelerated toward the ground with greater energy than that provided by 
gravity alone. 

15 US Patent No. 4,844,661 describes a drop hammer that utilises a reversing 
electromagnet to provide both lift and repulsion to the hammer. The electromagnet 
is engaged to raise the drop hammer to the top of its radius of movement. The 
electromagnet is then reversed and both gravity and the repulsion of the reversed 
electromagnet combine to accelerate the drop hammer to the ground, increasing the 

20 force with which it hits the ground. 

It is a limitation however of such a system that the type of ground or material to be 
broken by the hammer is determined by the shape of the hammer and this cannot 
be easily varied. For the device to work with brittle materials when it is configured to 
work with ductile materials, a considerable amount of down time would be needed to 
25 fit a new hammer. 
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US Patent No. 5,248,001 describes a drop hammer that utilises a spring or springs 
within a drop hammer housing that are fully compressed when the hammer is at 
maximunri vertical height before dropping. As the springs expand, the hammer is 
accelerated toward the ground again increasing the force at which the face of the 
5 hammer hits the region undemeath. 

It is a disadvantage of this system also that the type of material to be broken by the 
hammer is set by the shape of the end of the hammer and this cannot easily be 
varied. Accordingly, the hammer can only be used to break one type of material, be 
it brittle or ductile or the like, and a second machine would be needed on site for 
10 other materials. 

The term 'condition' in accordance with the present invention should be understood 
to mean the shape of the surface of each end of the propelled rod, or the face. This 
shape could include a substantially flat face, a blade, a convex or concave cup or a 
point, however, these are listed by way of example only. For ease of reference 
15 throughout the specification, the term 'face' will be used to refer to the condition of 
each end of the propelled rod, however, this should not be seen to be limiting in any 
way as a blade or point is not usually referred to has having a face, although they 
are intended to be Included here when the term face' is used. 

In preferred embodiments, the hammer with at least two end faces is characterised 
20 in that the end faces are of different configurations. 

In further preferred embodiments, the hammer has two faces, one at either end of 
the hammer where one of the end faces of the hammer could be of a substantially 
flat, wide face in order to provide a large region of impact beneath the hammer, 
imparting the ability to weaken or break larger regions of brittle material. 

25 In further preferred embodiments, the other end face on the alternate end of the 
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hammer could be in the form of a blade, therefore allowing ductile or plastic material 
to be broken up. 

It should be appreciated that the tip or end of the hammer could also be configured 
in other ways to be suitable for other types of material or demolition jobs. The tip 
5 could, for example, be in the shape of a spike or sharp tip. instead of a blade, 
although this is listed by way of example only and should not be seen to be limiting. 

While drop hammers configured to cope with various types of materials do exist, 
there does not appear to be a single drop hammer device that allows many types of 
materials to be broken by the same piece of machinery without significant amounts 
10 of mechanical work or down time required to achieve this. 

While it should be appreciated that some drop hammer devices could have the 
impact face at the end of the hammer removed in order to either renew the tip or 
face, or to alternate between a wide and narrow impact face, the amount of stress 
and strain placed on any nuts or bolts in that region would be immense. The 
15 likelihood of bolts or the like shearing through failure due to high impact loads would 
be greatly increased. This can be disadvantageous when there are deadline 
pressures or limited access to repair resources. 

Another problem inherent with changeable tips is that a certain degree of expertise 
is required in order to ensure the new tip is correctly mounted in its seat and tension 
20 bolts having the appropriate tools to dp. so. Any misalignment of the new tip with the 
seat will result in rapid damage of the tip and loss of all precision of both the tip and 
seat mountings. 

With regard to the present invention it should be appreciated that the nature of the 
material will determine the configuration of the hammer face. It is therefore 
25 envisaged that should a machine be needed for a job with several types of material. 
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more that one double ended hammer could be supplied, as the hammer could be 
ejected and a whole new hammer put into the housing which has different faces. 

The faces and tips of both the flat and bladed ends of the hammer could also be 
reinforced with material, or rebuilt due to wear down. 

5 According to another aspect of the present invention there is provided a method of 
reversing the orientation of the hammer, 

characterised in that 

the hammer can be withdrawn, reversed and reinserted into its operating position. 

According to a further aspect of the present invention there is provided a method of 
10 reversing the orientation of the hammer within the hammer housing, wherein the 
hammer has at least two end faces, 

characterised in that 

the hammer can be withdrawn from the hammer housing, the position of the end 
faces reversed and the hammer reinserted into its operation position. 

15 It is an advantage of the present invention that the ability to remove the hammer 
from the hammer housing, reverse the direction of the hammer and reinsert it into 
the housing is a simple matter that could be undertaken by one person. 

It should be appreciated that hammer will have certain projections that enable it to 
be lifted within the hammer housing to its peak vertical position. In order to reverse 
20 the orientation of the hammer, thereby exposing the alternate end of the hammer, 
those projections would need to be matched on the alternate side also. 

In preferred embodiments, the additional projections would be positioned to the left 
or right of the original projection, on the same face. 
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owever, it should be appreciated that the projections could be positioned on the 
alternate face, depending on the shape of the hammer housing, and the way in 
which the blade is reinserted into the housing on reversal. 

Should the hammer be connected to a tensioned cable, that cable would need to be 
disconnected and then reconnected after re-orientation of the hammer, therefore 
also meaning that any connecting means would need to be matched on the 
alternate side of the hammer. 

It should also be appreciated that as the hammer has varying end configurations, 
the means for raising the hammer would need to be positioned to any side of the 
hammer, not positioned at the end of it. 

In preferred embodiments, the means for raising the hammer to its peak vertical 
position would be by a side chain and translation dog arrangement. The chain 
rotates around two sprockets positioned alongside the hammer. The chain has a 
translation dog that engages a projection positioned on the side of the hammer. As 
the chain is rotated, the hammer will lift as the projection affixed to the hammer rises 
with the rising of the translation dog. As the hammer reaches its maximum vertical 
lift height, the translation dog rotates around the chain sprocket and the hammer is 
released. 

In further preferred embodiments, once the translation dog rotates around the 
sprocket and the hammer begins to fall, the rotation of the chain will mean the 
translation dog will come up against and engage the projection on the alternate side 
of the hammer, which is there in order to allow the direction of the hammer to be 
reversed. The translation dog will therefore impart a downward force to the 
hammer, increasing the acceleration of the hammer over a short distance due to the 
speed of rotation of the chain. Once the hammer picks up sufficient speed, gravity 
will increase the rate of decent of the hammer and the translation dog may no longer 
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^^jgj^^S^^^jjSSage the projection 



According to another aspect of the present invention there is provided a drive 
mechanism for a drop hammer which includes 

a translation dog adapted to engage with at least two projections provided on a drop 
5 hammer to move said drop hammer, and 

a drive system associated with said translation dog, said drive system being 
adapted to move the translation dog, 

the drive mechanism characterised in that 

the translation dog is adapted to engage with a lifting projection provided on said 
10 drop hammer to translate the drop hammer in a first direction, and adapted to 
engage with a separate drive projection provided on said drop hammer to translate 
the drop hammer in a second direction opposing said first direction. 

According to another aspect of the present invention there is provided a drop 
hammer which includes 

15 at least one lifting projection adapted to engage with a translation dog to translate 
the drop hammer in a first direction, and 

at least one drive projection adapted to engage with a translation dog to translate 
the drop hammer in a second direction opposing said first direction 

In preferred embodiments the drive system includes at least two sprockets, at least 
20 one endless chain and at least one translation dog. 

In some embodiments, the hammer may be operated using the chain and 
translation dog drive down arrangement at an angle up to 120 degrees away from 
the vertical axis. In this case, the down stroke of the hammer becomes an upstroke 
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nd the effect of gravity is negative. Accordingly, the hammer and translation dog 
drive-down system become a drive-up system and essential for the hammer to 
function. 

Throughout the specification the tenrn lirst direction' may be associated with an 
5 upward movement of the hammer when the drop hammer devices is operated in a 
substantially vertical position. This should not be seen to be limiting however as in 
the case where the drop hammer device is operated at an angle above the 
horizontal, that first movement becomes a downward movement in effect, but the 
overall intention of the term should be interpreted as being the same. 

10 Furthermore, the term 'second direction' may be associated with a downward 
movement of the hammer, or in a direction opposite to that of the first movement, 
although again, as above, this should not be seen to be limiting in any way. 

Throughout the specification reference is also made to a 'chain' or 'drive system' 
however these terms are listed by way of example only and should not be seen to 
15 be limiting in any way as the means for moving the translation dog could be by a 
ram drive where the translation dog pivots up and down with the movement of the 
ram drive. 

Furthermore, the term 'chain' Is listed by way of example only and should not be 
seen to be limiting in any way as belt drive could also be used to move the 
20 translation dog around the sprockets. 

In preferred embodiments the lift projection is a protrusion that is attached to the 
hammer, is configured to engage the translation dog and is positioned so as to be 
engaged by the translation dog as it moves past the lift projection. The translation 
dog will engage or abut the lift projection and cause the hammer to lift. When the 
25 translation dog rotates over the upper sprocket, the lift projection is released and the 
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L^ammer \Anll released in order to fall. 



5 



10 



15 



20 



It should further be appreciated that the lift projection may be detachable and 
therefore replaceable as it wears. 

In other preferred embodiments the drive projection is a protrusion that Is also 
attached to the hammer on the alternate side to the lift projection in such a position 
so as to be engaged by the translation dog as it moves past the drive projection on 
the downward stroke of the hammer. The translation dog will engage or abut the 
drive projection and cause the hammer to be driven in the direction desired, which is 
usually downward. The drive projection will be released when the speed of decent 
of the hammer increases beyond the speed of rotation of the chain. 

In some embodiments when the drop hammer device is being operated in a position 
above horizontal, the translation dog may remain engaged with the drive projection 
until it rotates around the lower sprocket. 

It should further be appreciated that the drive projection may be detachable and 
therefore replaceable as it wears. 

In preferred embodiments there are two sprockets that associated with the drive 
system. Throughout the specification those sprockets are often referred to as upper 
and lower sprockets. It should however be appreciated that those terms are relative 
to the position of the hammer when in operation and as such, the term upper 
sprocket will refer to the sprocket at the upper end of the drop hammer device when 
it is being operated in a substantially vertical position. This will also apply to the 
term lower sprocket' as well and should however not be seen to be limiting in any 
way. 

The translation dog may be fixed to the chain, and chain may rotate around the 
sprockets at speed. Accordingly, the translation dog can engage a lifting projection 
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^ Vf^\vyhen the translation dog is moving. The lifting projection can be attached to the 
«^^^^Miammer and as such, the hammer will be moved in the direction that the translation 



dog is travelling and, when the hammer is being operated in a position below 
horizontal, the hammer will rise. 

5 When the translation dog reaches the top sprocket and Is rolled over same, the 
lifting projection is released. The hammer will continue to travel until the force of 
gravity stops the motion of the hammer and the hammer will then change direction. 

It should be appreciated that at the moment when the translation dog engages the 
drive projection on the down stroke of the hammer, the hammer may be moving in 
10 an upward or, downward direction, or may even be stationary, depending on the 
speed of the chain, and accordingly, the speed of travel of the translation dog over 
the sprocket. 

In some embodiments, if the speed of rotation of the chain were slower than the 
time taken for the hammer to reach its maximum height (where the downward force 
15 due to gravity is equal and opposite to the upward motion of the hammer), then the 
translation dog could engage the drive projection while the hammer were already 
beginning its downward motion. 

It should therefore be appreciated that as the translation dog engages the drive 
projection, some stress and wear could be imparted to the chain, the surface of the 
20 translation dog engaging the projection and the projection itself. Furthermore, a 
knock or jolt may be noticeable as the translation dog engages the drive projection. 

In other embodiments, if the speed of rotation of the chain were faster than the time 
taken for the hammer to reach its maximum height (when operated in a position 
below horizontal) then the translation dog would reengage the projection white the 
25 hammer was still moving in an upward direction. 
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^ ^i^^hould be therefore appreciated that the upward motion of the hammer could be 



\ - interrupted by the translation dog engaging the drive projection after rotating over 
the upper sprocket. Such an interruption of the upward motion of the hammer could 
place undue stress on the chain, the translation dog and the projection, causing 

5 increased deterioration of the drop hammer device. 

In preferred embodiments, the speed of rotation of the chain with translation dog 
attached may be matched to length of time taken for the hammer to reach its peak 
movement and come to instantaneous rest before beginning to fall. The translation 
dog could then engage the drive projection as the hammer were beginning to gain 
0 momentum in the downward direction, and the engagement of the translation dog 
against the drive projection could be smooth in motion causing a minimum amount 
of wear to the translation dog, the chain and the drive projection. 

It should be appreciated that same situation would occur, regardless of the 
orientation of the hammer away from use in a vertical position. Accordingly, while 
5 reference in the specification may be made to the hammer reaching its maximum 
height, one skilled in the art would recognise that this term should not be seen to be 
limiting. When the drop hammer device is operated near or above the horizontal, 
the hammer would reach a maximum distance away from the material to be broken. 

Accordingly, an ideal location could be identified as to where to place the projection 
0 to be engaged by the translation dog on the downward stroke. If the chain were run 
at a constant high speed, being approximately 2.5 metres/second, the hammer 
would be released and want to continue its travel upwards by approximately another 
300mm due to momentum imparted by the lift speed. Before the hammer had 
stopped the upward motion, the translation dog would have already proceeded over 
5 the top of the upper sprocket and be on the way down, therefore engaging the 
projection on the hammer while the hammer were still travelling upward, and in 
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^|j^me cases the hammer may have only travelled 100mm of the 300mm upward 
motion. 

Such an engagement while the hammer was still in an upward motion could cause a 
high level of impact, potentially damaging the drop hammer device. 

5 Accordingly, the speed of the sprocket can be slowed momentarily so that the 
translation dog's travel around the upper sprocket may be reduced from 
approximately 120 milliseconds to approximately 70 milliseconds at full speed. The 
slowing of speed of rotation of the chain may have the advantage of allowing the 
hammer to complete its upward motion and reach the point of zero motion before 
10 the translation dog engages the projection. 

It should however be appreciated the slowing of the sprocket by momentarily 
reducing its speed of rotation is listed by way of example only and should not be 
seen to be limiting In any way. Other means of matching the position of the 
translation dog to the motion of the hammer may be utilized and such would be 
15 recognised by someone skilled in the art. 

According to another aspect of the present invention there is provided a method of 
adjusting the speed of operation of a drive mechanism such as describe above, 

characterised by the steps of 

a) determining the position of a translation dog provided with said drive 
20 mechanism, and 

b) changing the speed of movement of the drive system when the 
translation dog is disengaged from a lift projection associated with a 
driven drop hammer. 

In preferred embodiments the drive system is driven by a pressurised hydraulic fluid. 
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^^'^^^'^ preferred embodiments the speed of the drive system is modified through 
^^^fc^^ changing the pressure of the hydraulic fluid used to drive same. 

It should be appreciated that by adjusting the hydraulic flow to the sprocket drive, 
the sprocket will pause or slow in speed of rotation briefly, Imparting a change in 
5 speed to the chain, thereby allowing the speed of the chain to be matched to the 
rise and fall of the hammer. This change in speed of the chain provides the ability to 
match the travel of the hammer to the drive down of the translation dog. Therefore, 
the hammer may be driven down from the highest point possible and thus maximum 
benefit from gravity may be gained for the remainder of the down stroke of the 
10 hammer when the hammer is used in a position below the horizontal line. 

This is an advantage in that If the hammer is run at a higher rate, then the matching 
of the downward movement of the translation dog can be matched to the point of 
instantaneous zero movement of the hammer regardless of speed, allowing the drop 
hammer device to be optimally operated. 

15 Furthermore, by optimising the timing of the downward movement of the translation 
dog to the instantaneous moment of the hammer, an increase of up to 100% in 
power may be achieved when using the same weight hammer and the same 
number of blows per minute. 



20 



Alternatively, if the blow per minute rate is increased by 100% and the weight of the 
hammer halved, the same power as a hammer not utilising a drive down chain, 
translation dog and projection combination may be achieved. 



Additionally, when the drop hammer device Is operated at low angles from the 
horizontal, or even at substantially horizontal, an increase in power of 40% may be 
achieved, in comparison with no power at all with a standard hammer device not 
25 utilising the drive down chain, translation dog and projection combination. 
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further embodiments, a spring to arrest the movement of the hammer at the too 
* of the stroke could also be utilized in the drop hammer device. The spring could 
make the moment of contact between the translation dog and the projection on the 
downward stroke of the hammer more reliable when the drop hammer device is 
5 operating at different angles or at varying stages of lubrication. 

A hammer needs to be regularly greased in order to operate optimally. A reduction 
in grease causes a slowing of the blows per minute the hammer can achieve due to 
friction. A newly greased hammer will travel higher on the upward stroke when 
released from the translation dog than a dry hammer and as such, an inconsistency 
10 is introduced in the time taken for the hammer to slow down after being released 
from the translation dog. 

In preferred embodiments, the introduction of a spring to the region above the 
maximum height of the hammer may help to arrest the upward motion of the 
hammer, once the hammer has been released from the translation dog, providing a 
15 consistency of operation regardless of the level of grease on the drop hammer 
device. 

In other embodiments, when the hammer is being operated at a large angle from 
the vertical, particularly in a newly greased state, there is very little gravity to arrest 
the movement of the hammer after the translation dog releases it. Accordingly, the 
20 hammer will have enough force to potentially damage the upper end of the drop 
hammer casing, potentially even punching through the end of the drop hammer 
casing in a worst-case scenario. The Introduction of a spring to the drop hammer 
device as described above may arrest the motion of the hammer and therefore 
avoid damage to the upper end of the drop hammer casing. 

25 Accordingly, the combination of the chain, translation dog and projection with the 
spring may provide the ability for the drop hammer device to be utilised at high 
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angles, even above the vertical. This is a distinct advantage over the prior art and 
allows entire buildings or the like to be broken up by one machine. 

In other embodiments, the hammer housing can have a number of posts or uprights 
positioned near the exit point of the hammer from the housing that are cushioned. 
The cushioning would lessen the impact of the projection of the side hammer 
housing and potentially lengthen the lifetime of the hammer itself. The cushioning 
could be replaced over time as it wore out. 

It should be appreciated that the hammer would be positioned at an appropriate 
height above the material or ground to be broken and as such, that ground would 
receive the majority of the impact force and not the projection or cushioning. 
Accordingly, the cushioning will wear out, but at any cushioning system would be 
designed for easy removal and replacement with little down time. 

The advantage of having a drop hammer device with two differing faces that can be 
reversed with ease is that the same piece of equipment can be used on sites where 
varying types of material are required to be broken. This reduces the cost of a job 
requiring both brittle concrete and ductile asphalt or the like to be broken. It also 
enables the operator to switch easily between both types of impacting at short 



The ability of a drop hammer device to be applicable in varying situations is also an 
advantage in that the drop hammer device described herein does not return the 
impact vibration back to the excavator and therefore the operator. As the hammer is 
not physically connected to the housing, unless by the tensioned means alone, the 
impact of the hammer does not impart any vibration to the housing. Accordingly, the 
driver is not exposed to high levels of vibration and therefore the job becomes more 
tolerable over extended periods of time. Additionally, the driver does not welcome a 
break when differing types of material are revealed and needed to be broken and a 
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fit 3^ r^rrew machine required. Instead, the comfort to the operator is high, and the damage 
to the excavator itself from extensive vibration is non-existent. 

A further advantage of a drop hammer device that includes a drive down means is 
that the pressure of impact can be increased substantially, allowing the same 
5 machine to increase its workload. Additionally, if the weight of the hammer is 
halved, the speed of impacting can be increased while maintaining the same impact 
pressure. This also provides an improvement over the prior art and would allow a 
single machine to increase work capacity or type of material applicable for impact by 
a drop hammer device. 

10 Furthermore, the addition of the drive down means is that the drop hammer can be 
operated at angles away from substantially vertical. The drop hammer may even be 
used at angles up to 120 degrees away from the vertical, meaning that the hammer 
is operating not as a drop hammer but as a drive hammer, allowing one machine to 
do the job of both a drop hammer device and a jack hammer or the like. 

15 A further advantage of the present invention is that the ability to change the speed 
of the rotation of the chain to allow the translation dog to engage the drive projection 
is the ideal position is that wear of the drop hammer device is minimised and the 
smoothness of operation is maximised, allowing an operator to handle longer 
working times with full concentration. 

20 Furthermore, variance in use of the hammer brought about by greasing of the 
hammer is minimised by inclusion of the spring. Variations in operation are also 
minimised, reducing wear and variation in responsiveness of the drop hammer 
device, allowing for a more consistent operation of the device. 

BRIEF DESCRIPTION OF DRAWINGS 

25 Further aspects of the present invention will become apparent from the following 
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d ^ description which Is given by way of example only and with reference to the 
accompanying drawings in which: 

Figure 1 is a diagrammatic illustration of a preferred embodiment of the 
present invention; a 

5 Fioure 2 is a diagrammatic representation of a preferred embodiment of the 
present invention showing the side on view of the drop hammer with 
lifting means, and 

Figure 3 is a close-up diagrammatic representation of a side view of the drop 
hammer showing the cushioning means and rotating chain. 

10 BEST MODES FOR CARRYING OUT THE INVENTION 

With reference to figure 1, there is illustrated a drop hammer (1), encased within a 
hammer housing (2) which is attached to a hydraulic excavator generally indicated 
by arrow 3. 

With respect to figure 2 there is shown a close-up of a drop hammer device 
15 generally indicated by arrow 4. The drop hammer device (4) consists of a hammer 
(1) with a dull end (5) and a sharp end (6), a projection (7), a raising mechanism 
' generally indicated by arrow 8, the raising mechanism in the form of a rotating chain 
(9), with two cogs (10 a and b), a hydraulic activating means (11) and a hammer 
housing (2). 

20 With respect to figure 3 there is shown a side view of the hammer (1) with the 
rotating chain (9), the two end sprockets (10 a and b) which the chain (9) rotates 
around, a translation dog (12) which engages the projection (7) on the hammer (1). 

Also shown if figure 3 is the cushioning means (13) that the hammer (1) can rest 
against when situated in its lowest vertical position. 
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^ •.%^wnen the drop hammer (1) is operating, the rotating chain (8) with translation dog 
(12) rotates. 



The translation dog (12) engages the projection (7) situated on the side of the 
hammer perpendicular to the rotating chain (9). 

5 As the chain (9) rotates, the translation dog (12) rises, lifting the projection (7) which 
in turn raises the hammer (1). 

When the projection (7) rises to a point level with the upper sprocket (10a), the 
translation dog (12) rotates over the top of the upper sprocket (10a) and releases 
the projection (7), allowing the hammer to fall. 

10 When the hammer (1) has completed its fall, the translation dog (12) positioned on 
the rotating chain (9) will then engage the projection (7) and repeat the vertical lift. 

Also shown in figure 3 is the cushioning means (13) that the hammer (1) can rest 
against when situated in its lowest vertical position. If the hammer (1) is not in use, 
the projection (7) will rest against the cushioning means (13) so that the hammer 
15 can either be moved or transported without banging against the hammer housing, or 
damaging the rotating chain or the like. 

Not shown is the tensioned means that can be attached to a point just below the 
upper end of the drop hammer (1). As the hammer (1) rises to its upper vertical 
limit, the tensioned means is stretched. When the translation dog (12) is rotated 
20 and the projection (7) released, the hammer (1) is pulled in a downward direction, 
accelerating the hammer (1) into the ground due to the release of the tensioned 
means. 

Aspects of the present invention have been described by way of example only and it 
should be appreciated that modifications and additions may be made thereto without 
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1 . A drop hammer assembly including a hammer configured with at least two 
end conditions 

characterised in that 

the position of the end conditions can be reversed when required. 

2. A drop hammer assembly as claimed in claim 1 wherein the hammer is an 
elongated shaft that is propelled toward a material in order to impart an 
impact. 

3. A drop hammer assembly as claimed in either claim 1 or claim 2 wherein the 
propulsion of the hammer is provided by gravity. 

4. A drop hammer assembly as claimed in either claim 1 or claim 2 wherein the 
propulsion of the hammer is provided by an accelerating means. 

5. A drop hammer assembly as claimed in either claim 1 or claim 2 wherein the 
propulsion of the hammer is provided by a combination of gravity and an 
accelerating means. 

6. A drop hammer assembly as claimed in any one of the previous claims 
wherein the hammer is cylindrical 

7. A drop hammer assembly as claimed in any one of claims 1 to 5 wherein the 
hammer is multifaceted. 

8. A drop hammer assembly as claimed in any of the previous claims wherein 
the hammer end conditions are different. 

9. A drop hammer assembly as claimed in claim 9 wherein an end condition of 
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*^ the hammer forms a substantially flat surface. 



10. A drop hammer assembly as claimed in claim 9 wherein an end condition of 
the hammer forms a blade. 

11. A drop hammer assembly as claimed in claim 9 wherein an end condition of 
the hammer forms a substantially convex surface. 

12. A drop hammer assembly as claimed in claim 9 wherein an end condition of 
the hammer forms a substantially concave surface. 

13. A drop hammer assembly as claimed in claim 9 wherein an end condition of 
the hammer forms a spike. 

14. A drop hammer assembly as claimed in claim 9 wherein each end condition 
of the hammer is selected for use depending on the material to be impacted. 

15. A drop hammer assembly as claimed in any of the previous claims wherein 
the hammer is substantially enclosed within a housing. 

16. A drop hammer assembly as claimed in claim 9 wherein the housing includes 
a mechanism adapted to lift the hammer. 

17. A drop hammer assembly as claimed in any of the previous claims wherein 
the hammer includes at least one protrusion 

18. A drop hammer assembly as claimed in any of the previous claims wherein 
the hammer includes protrusions on opposing sides. 

19. A drop hammer assembly as claimed in either claim 18 or claim 19 wherein 
the protrusion is configured to be engaged by the mechanism adapted to 
provide lift to the hammer. 
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V^<i^y* 20. A drop hammer assembly as claimed in any one of the claims 17 to 20 

wherein the mechanism configured to lift the hammer includes at least two 
sprockets, and at least one dog and a chain. 

21 . A drop hammer assembly as claimed in claim 20 wherein a dog is attached 
to a chain. 

22. A drop hammer assembly as claimed in either claim 20 or claim 21 wherein a 
dog is adapted to engage the protrusion. 

23. A drop hammer assembly as claimed in any one of claims 20 to 22 wherein a 
chain is adapted to be rotated around said at least two sprockets. 

24. A drop hammer assembly as claimed in any one of claims 20 to 23 wherein 
the sprockets, dog and chain are aligned substantially parallel to the 
hammer. 

25. A drop hammer assembly as claimed in any one of claims 20 to 23 wherein 
the sprockets, dog and chain are aligned substantially perpendicular to the 
hammer. 

26. A drop hammer assembly as claimed in any of the previous claims wherein 
the hammer is adapted to impact the material to be broken directly. 

27. A drop hammer assembly as claimed in any of claims 15 to 26 which 
includes a connecting apparatus between the hammer and the hammer 
housing. 

28. A drop hammer assembly as claimed in claim 27 wherein the connecting 
apparatus is able to undergo elastic deformation. 

29. A drop hammer assembly as claimed in either claim 27 or claim 28 wherein 
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^J^^ the connecting apparatus is detachable. 

30. A method of reversing the orientation of a hammer as claimed in any of the 
previous claims located within a hammer housing, said hammer, 

characterised by the steps of 

a) withdrawing the hammer from the housing, 

b) reversing the direction of the hammer, and 

c) reinserting the hammer into its operating position. 

31. A method of reversing the orientation of the hammer within the hammer 
housing as claimed in claim 30, wherein the hammer has at least two end 
conditions, 

characterised in that 

the hammer is withdrawn from the hammer housing, the direction of the 
hammer reversed and the hammer reinserted into its operation position. 

32. A drop hammer assembly, substantially as herein described with reference to 
figures 1 to 3. 

33. A method of reversing the orientation of a hammer substantially as herein 
described. 
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